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[IB] ^ffiSlS^^ffiV^^^^T-^WWtt^ 

-m£«-ci** do) ±k 

RSftff (2 8) ^itlS-T^C- ^:J:ot x 

»3£S:^i-So mmfcm (2 8) 

ffiSLSaKMP (2 9) SrJBdJ'i-So « 
SWlP (2 9) rti^ffljf (3 4) zmtfL-fZo Hk 
fj^Jf (3 4) O-JfPSr^L. fgffl^P^P (2 
9) rt(CjB«S»«ffl (3 9) SrJ&fi-r*. «« 
(3 9) iH^UTl (4 0) Sr^-TSo 

7x-^ic«ffisstt«fi5 (39) oBmafcaitHS-tt:*- 

ti-«t*?, m^<VTm (4 0) £#3fB5:g&BB« (3 9) 




1 

5*jsfeT?*>oT : ^wffaissrfflK-rsapt ; stria** 
^±s*w-rs, ®» ; mmmmKmm^, 

«*at*ot : ¥»tt*««:ffl*-rs&» ; stria** 

?-zz>y&m\ »SfS«lrtl-MP£^/£^5JIS: 

E«a^E-rs©ffi ; saiE«s*wiSb, stjiainprttw 
*s <t ^mse*^ L;t««B±{c«/< y rm *ftm-rz> 

K ; Sffia*»*StR±lc«Ji^^fifei^ mjia^Prtt^Hu 

O^Sf^tf^X-^lcRffiSi*:, mJlGffiffiSS^aco 
SSia±ffiA^»{b«^:»ifeL. A^o»j^{kLfc«^ffiS: 

*S*R±»cR«ffBS:«rt-r6a» ; SMewmfwiK:^ 

^-~>^£m\ Ril«flc«rt(-BBPS:^-t-5a 
m ; SufB*»fls:S«±!-««Sr^b, SufaBBP^^SfT 
faWJi^BErsSPif ; SfrfB^HSrWif U SffiBBBPrti- 

tfM^y = • ^x^^m^r. suia«*BSK«s 



(2) »Bfl3Pl 1-330246 

^mtti^-fr^aisg, *5j:r^8flrfBiH^y rjitjgfig-rsa 

^-^^^4rm\ KR«(*:Jirt(cB8PS:^-r5a 

; S9IB*3H*:£ffi±^fflJi=£:^L, iufaH P rtMSti 
IBSIBSraa-t-saK ; S9fa«SSrW«L, StfiBHPi^lr 

25S_hffi&*rf5. »K ; S9iaffl*B3LSljK«fPSr. TkH&i; 

y a^*5j:ufs*^tf«i/<y Tm&m&irz&m ; ^ 
bd6f9. saiEfflSiisiHSas^sitai-sspg^i^striaSH 

20 [0 0 0 1] 
[0 0 0 2 J 

&m^xm9&mKmw£&j&j&Lx^z> 0 

^ ^ tss jgiRSfP^ St or ft ^s^^i: br*ift»iB$ix 
KiSi-^fca&fcfflv^rv^^K ^K^&i^r, iSivg^ 

^ [0 0 0 3] 
[0 0 0 4] 

50 •^hs/7'126, *5<fctJ*Rtt#S2 8Sr«Bx.ri/^o 



(3) 

3 

-mfi^j-ctt, i o i*. *»f B ^> y =■ v**r 

>3£;K(silicon-on-insulator substrate), i^^T^fT 
Jtv' y vKtS (silicon-on-sapphire substrate) <k 

[0 0 0 5] -mSMT'fi, 7 ^ — K#»iffi« 1 2 f* 

K#»ffitSc l 2 7>f-;uKKfb«S«i:t5^i:t 
prffi-Cfcf?. y = ^S^BMfcffi (LOCOS rlocal 
oxidation of silicon) , aKU '^^77LOCOS 

( P B L : poly-buffered LOCOS) , ^UV!J3 >#f A 
IMftKMbifc (PELOX : polysilicon encapsulated 1 
ocal oxidation) <fc 5 &t**J&>E>ORj£S:/fl V^TTF^ 

[0006] -niEey-efi, biS*i i s nmr. 
«fls:jii8tt. mt^y =*>m, mmt^v ^>m, it 
[0007] — njscsj-cf*. 2o«y^y 

•v-y^-CK, f^^* v^yw k, nyvuh-^y-y- j<? 

4 K^«t5*t&JRv'y^-f KBa^/S^yiM KB£ 
[0 0 0 8] — HJEffil-Cfi, 2 2 T E O S 

J|, PSGI, BPSGl, SOGI, Wt&ik\s V > 

[0009] -mnrnx-ft. *st4^7^2 4ti. ^ 
v/Sffc^v • ^yri^io^^^ry • ^ 

? h . ^^yU (tungsten contact fill) V^T^riM" 

/iftw>-^yri»iL, m^7^2 4^ 

• ^WS-t LT^y S/y 3>S:fflt^Mt5Ci: 
[0 0 10] — Hifi0!n?fi, j^s'?- - * h ry^Jf 2 6tt 
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[0011] — 3HteffjT?tt, 2 8 fiy^X^Jt 

T?g/S-r£o fesv^fi, sssteJf 2 8**, 

g, PSGI, BPSGH, SOGI, Klftv'Day 

m, #v ^ ^ vmmt~rz>zkh*imx&z> 0 uwa.x, 
ffij&<Dffintfc&&<nii&fr&£>&&Rb*xffim#m 2 s ^ 

[0012102 SC^V^T. Sll^i 2 8 <D— gfl:& £ 
2 4<E>-«$Sr»ai£-£\ ffiSS&KBBR 2 9^f5 0 

si:, tBsaawp 2 9f^atr N itttAy7i3o^ 

=»>S, *>^Hi, J-fls • P^PXTlsM (T i 

w) sttsri:twffi-e&s. *«tt^yri3o 
[0013] ^gf^<y r 3 oco_hicfeai~^IS 

1«BJ13 2«r?gJ«-r5o Iil2iC^:-r «fc 5 S1II3 
2CDff$fi, tSSSttHP 2 9SrSfeS^tt^F+5)-efc 
£o — H«£0iJ-m. H«13 2^ri«a^6tCfi. 

[0 0 14] aSt^o^^n-fe^SrfflV^r. Si 

il3 2±^f2il3 4^Mt6o IH2tC^-t-J: 5 
fg2lflJi3 4£Ojp£f;t, fflSMP29M^6 

©{^+^-efcSo -^ifi«i-c*tt, ^2«g3 4^i#a-r 

m (Cu) , At^ffi (Cu 2 S0 4 ) , fiitfi (H 
2SO4) , fcit^ifiSS (HC 1 ) /ii^cO^tDCDj: 9 JfettL 

*S4#l^m^#^-|l0 8/8 5 6, 4 5 9^fn|S^^tt 
|SS, *i»fH«i#*»0 8/8 5 6, 4 5 9 

ii3 4^^-r^frfi. «fc<^«**5)o#sfe^te^e 

[0 0 15] 0 3f^A5lr^T, 12^13 4, gl^f3 
2 joit^aStt^y T/13 OCO^^^r^L. tHSjKIK 
IP 2 9rt^«tBS»jRSl5 3 9 S:?BfiKi-5o 

fflffis^^as 3 9 tt, snitt^^ y 7i 3 0 (oms&ft s 

6, ^lii3 2^@M3 7, teXTimimmS 4 



(4) 

5 

iotMts^H^fcs, fb^*«5«8F*xci 

0 8/9 5 4, 1 9 0-g-l£ffitt£*L-Cl*5«fc 5 MM 

ft;**, ^^ssr ^, r/u^t, i, 2, 4 

fflV^S e *i»ffffiit^I0 8/9 5 4, 1 9 0^(0 

on beam milling), KlStt^f ^> • tT—A • ^y^^ 70 

[0016] »:(^ ffltsi:s^3 9±Kvy = >*3j; 
jfc-rsfcfeicifflv^nSo -*J6«iT*«, «^y7Ji4 

0J2. 3 6 7< — h/^J^T^^^- h^ftifi 

(k) %#-t% 0 ^cMrfcma^ «/^7|4 0(i, 

l^;* MJttJj&fil£*SV^ #5 0. 0#1^LjKJ0. 15 
0>«Elffla>»#;«8[ (k) S:tt5o 

[0 0 17] «ffiSggj«ja$ 3 9 fc«^y TJ14 0Bfltf>gS 
5m4£&IH- 7K*^"a^*^y =" ^ - 
-^(silicon-free plasma) dSfBSffifitgB 3 9£:®Erj£ 

«, ^S^iv'^^ • ^7XV^Mt5l; 
X^xv# N ry^^r (nh 3 ) co^&y— * * 

X^ X-^ -8: 5„ ^CT)#^Hm«T*«. 
***3J:t^S5R^e>jS;5X7X-r(i, &J8. 0 t o r r 
CD*SS«E;/j, ^J4 0 0 s c c 111^7^^781, iKj 2 
007^ hWRF«*, #*J6 5 0 ^KZ>[HIB, *5<fcl#S$J 
4 0 ototffiAM.&k ^9^frcort^t6o #>5^ 
fi. 7km^tsm^V ^> • X^X-^fS, TkSf (H 2 ) 

(N 2 ) . — y^^ (He) , ^t(^7/^> (Ar) 
^^7140 ^fflSgga3 9 £<DPtf ffi 

*£r7£j*U itLSrfflH^fcHU X^X-^^lO^^^ffiS 
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SElft^StLS^ fc#fc< 45 e H(r3S<z>X7X-v - Xair 

[0018] -mmmx-te^ m/< y tji 4 0 1*, 

Vy^> (S i x O y N z ) ST^fc^o CCO^^Hffi^|J"C 
tt\ «k*y 7B4 Of*. Applied Materials*±<DDXZ^- -y 
«9 {^^t^CenturaX7X-T*iav / ^^A^^V^ 
^5 . 0 t o r r <Di£9&j3, fe73scc m<£>V 
7 fi92scc m<£*^ft^gf SSft, 1)390 

Osccm^ISSi, fe50077bORFiA, #J 
4 7 5 ^/K^PflB8, *3j;tf#*J4 0 0 c C<Z5J£»i&ft&V^ 9 

[0019] gijo^jfiwi-ei*, y 714 o x^ 
x-^faiftvy^y (s i x N y ) Ji-efe5o 

mfe#i]T*Jl, «/<5 7l4 0li, Applied Materials^ 
CDDXZ^ S: ^ *9 ttli ^CenturaX 7 X-r ±69 v'^ ^ 
AtC^o^r, #5J5. 0 t o r r (O^ajffi^j, 1 0 0 s 
ccnKD^^Si, 1)1 4 0 3 0 0111^7^^7^ 
ft, ^4000scc mcO^^^a, *?J 4 5 0 17 5/ h <D 

rfi^, me i 0 ^7u<Dmm, ^^400^* 
Ik^y = yf«, jkj2. 0 s^jatiTsp^i^o. 00 

[0 0 2 0] M'< y 7® 4 0 fl, \?m* #5<< 

-if — ->3>(inlaid copper metallization) t ^l^f^ — 

ft-fb^^Sw^srffife-rs^^ss-e&So ^^^^ 
ss^y 7i 4 ottMffissaas 3 9 icg^tu »te 

^3$ ffi (7) » tilgffi. \zi>m&9*&ff1rz ktitft^frbX* 
laotML^ it/7^7*Stfc5:i: 

[0 0 2 1] — ^S6fiaj-ett. ffl^ y 711 4 0 
^y =i vfeJ;tJ ? a*S:-& 3 fi-rSR#tB&ifcB4 l t^jft-t" 
5. SttKli:S4 1 ms-fS h^<CV^L*S)l 0 

tt. »3 6 h/U«T*i07^ bU-v?^ hBttijK 

(k) ^tt^o ftffMl-te. Kttl»Jh«4 1«, 3 6 



7 

* hRfcbStftKisv^T, fto. 2fti^Lfti. Oco^S 
<B«#«» (k) ^^f5c C0>«fc5fc:, n — y*v\s 

[0022] -mmmx^ &Mm±j§4 i 

is»=*> (Si x O y N z ) It^^o C^>«P^I8M09T* 
fi> R£tK-lfcJl4 1 fi. Applied Materials|±CDDXZ^ 

"t\ ft 5 . 0 t o r r ^it^Eb^, fi30 0 scc m<D 
*/7 >WLA, ft 9 2 s c c mOliftliSi, 1^)39 70 
0 0 s c c m(Z>SiliflE*, ft5 2 0 !7 3/ ^RFi^J, 
ft 4 7 5 ^KZ>B8Hi. *5<fcr/*5?4 0 0°C(OmmU&t^^ 

>-JtJ3:, ft 2. 8<D/StW:fc£0*ft0. 3eoK3te«Sc£ 
[0 0 2 3] m^<VTm4 0£>J:XfBiMP5ltJ§4 I 

1/^^7VS1^3 3 0 s c cm«It§h 
fe*. ft 3 6 y " h /bCD :7 ^- h Uv^ bMt^&S: 

j^*5V^T, fto. 4 oco^yt^Wc^-r^M^tiy]) = 

^ft 5 sgfkv'y3>irt(Z)v'y3y» 
W^ibji4 i*3,fci«H^y rl4 oco^#f£fi. 8ft £ 

«^y rJi4 o*3«tt^s*tKjfcJi4 i *?grii-rsfc 
^i-fflv^^^v-y =*>>m\z<s*Litxh&^z.k&&. 

iELT*5< 0 11^, ->y 

[0 0 2 4] SMKihJi4 l_tiC, U^^iii$i4 

^raSt«#Ji4 8«:, R«ft:Ji4 2, iyf 
14 4*5ctt^R«fr*4 6^^5 e 
[0 0 2 5] m^i^M 4 2 (i, T E O S ^y»^ • # * 

£>5W3\ RWftJf4 2f;J\ PSGJi, BPSG 

/i, sod, Tjfy-r^KJi, fiR«*«ft*«i:ts 
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s 

[0026] y/14 4tt, y'^^mm 

[0 0 2 7] RfllfHI 4 6 T E O S £ V — X • jS * 
«tU\ llfrl4 6lt PSGi, BPSG 

i, sogi, ^y^^KJi, tmn^mm^t-r^ 
&mmmrn&m\,^xmf&^&&mte^^t&m&h 

WSMfc*, PSG, BPSG, SOG, ^y-Yu*, ® 

[0 0 2 8] #ct^ lt*l4 8 .hie 7* h 1/^7 h • 
-^^^ 5 1 ^«t6 0 7^- h U-v*X h * 5 1* 

?f^-r^f-^. 3 6 5-^7 h/i"£fcf3:2 4 8-*-/;* 

7* b 1/'^ h • -^^^ 5 l rt<^S*H4/ 
V^(reflective notching) SrWi^^iirS w £r&fE-f- 

b • -^^^ 5 1 ^ffll^T, Tiffi^iim^Jl4 8(0— 
«fl5t^^^- = >-^SrtT5 0 <fc O^tti-I*. KS*il4 
6^j:i;x- 7 f .^h-7 7 5 f4 4^^iilt, it 

Sfrii4 8rtf-ffi51^f^q 5 2 *ff^-r^ 0 ft 

SgljgtBBP 5 2*^fiKL/cS. M/v 1 ^ b • -7^^ 

5 1 *^*-r^o 

[0 0 2 9] IU6iCjo^r. 1k\C^ mn i fcm4 8±tC7 

••7^^5 3^Mt5{:it 3 6 5t/^"F/^f: 
IS 2 4 8-^7 y— h/wirl^ «t 5 ft, S^Lfc^^-hU 

14 111 *«{CSjittt3&5S5^jHtg5:ggjKffl3 9±07 

^s#«y y ^^^Sr*^^-e:s r <t s:aia-rs«>«s 

VX^5 3^V^T, TtoRiftB 4 8(7)— 35^^^^ 
-^>-^*tT5 0 «t "9 Aft:Wt-«> 4 2 <z>- 

K*tl»ihJl4l, *3<tt^«B^y TB4 OSrBft^L. 

^f6 0 c^*. imi4 8i^(;fa7;u- 

>-U^T KBBP (dual inlaid opening) 5 0 fcJKjSKStl 
6 0 7 s T )V ^yKKFlP5 0 fi. ffiSSlRas^ 5 
2^oi:t/tfTS(5^5 4^bfiRS 0 ^Ci-x Wi4 8rt 
(C^^T/t— -T>-U>f KBP 5 0£JFM;L7c^ h 
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[0 0 3 0] i7M^t, x^T/U • -O-^-f 

kbbp 5 ort^»2«mtt^y TmzM&-tz>o -mm 

m, ' 9>?**r^m (TiW) ^tf^rirt 

[0 0 3 1 ] S2§itt/<!i7l±l:S3«i$: 

7vu • >- wf KMp 5 0 ^SfeS^ti^+^TfcSo 
-HJ60iJ-ete, B3fflJi^B^i-6^fi. *^:y*±§« 

[0 0 3 2] &tc, S^o^nirX^V^T, ^3 
«H«±^4«g«S:^1-5o 3S4$BJftf>J¥<*f*, 

HJfi^J-Cfi, S4«JiSr±ta-f5ic«:, m (Cu) , flt 
(Cu 2 S0 4 ) , ffiK (H 2 S0 4 ) , *3cfctflfi» 
(HCl) d^^t©©i5 4iSl>f^3&^ftS«)o 

/8 5 6, 4 5 9*|:f2«^t^. ft, ^HWIFttJ 
f#fI0 8/8 5 6, 4 5 9^Iit *iT*|)f 

[0033] Tkic m^mm, msmm^s^xfm2mm 

t$L'<V TJi<og|5#S:l*3sU tf^Ttv * 4 >W KBHP 

5 0rttc^ffia»jKSB6 2 S:Mt5o 

SSiKSS 6 2 fi, S2il^i)7|«W»5 7, 

WSA^»***Lfc*B«FfTtBIB«#SgO 8/9 5 4, 
l 9 0^(::1E«$*vC^£J;5l-* ifllftft**, 

mr>"fr^vj±, T;u^~r, 1, 2, 4-hyr/;v, 

f¥£ti»##»0 8/9 5 4, 1 9 0-%<D±M&. &mT+ 
■f"St^li^ ^> • tf — A • ^ y y^Uon beam millin 

g), siStt>r^v • tr-* • zcyisy, is^u^^x 
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[0 0 3 4] 0 3K^T8EKifc'<*:J; 9fC. A 

97164 tt*»«jfe*^<Z>^->-<— V a yJi 
KBBp (H^-fr-f) Sr^-TSo fc5i^J*, ii^poffiSl 

7(7 [0 0 3 5] a±^)Rfl^e>, **W(-J:tttf % ibss: 
tttt«Srffl v ^fc^***^ SrfBWtt* < Kit pTffi 4 * * 

[12] *mm<D—mi&mc& s^n-fe^xs^-t-sr 

[H3] ^^©-llJfiWtC.tS^'n^^XS^^-rW 

[us] ^w^-nitefiaitcis^n-fe^xs^-rwf 
[E6] *mw<D—mmm\c£Z7v*xi:m&7r:-twi 

ffiio 

[07] llJfi^J^iS^P-fe^XSSr^-rSf 

®0o 

[^^coi^p^] 



5 




1 0 




1 2 




1 4 


h 7 ^ 


40 16 




1 8 




2 0 




2 2, 


2 8, 4 2, 4 6 il^I 


2 4 




2 6, 




2 9, 


5 2 ffiSLSEJRHI P 


3 0 


y rm 


3 2 


mi mm 


3 4 




50 3 6 


DT130 (Dm^B^ 




[H5] 



[17] 



(S) 
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[126] 




y a \y y^<— -J<r>Wi% 

-y K • ->T4. 4-^^-7^^.-2651 y*)-**^ • K7-f ^500 

•y-J})—- K7-f ^4001 * h • K7 >T ^6221 



